Identification and complementation of abnormal hyphal branch mutants ahbA1 and ahbB1 in Aspergillus nidulans.
Branching generates new axes of polar growth in filamentous fungi and is critical for development, reproduction, and pathogenicity. To investigate branching we screened an Aspergillus nidulans temperature-sensitive mutant collection for abnormal hyphal branch (ahb) mutants. We identified two mutants, ahbA1, which showed reduced branching relative to wild type at restrictive temperature, and ahbB1, which showed increased branching relative to wild type at restrictive temperature. Both mutants also showed abnormal conidiophore development at restrictive temperature. The ahbA1 hypobranching mutant showed defects in nuclear division and hydroxyurea resistance. Complementation and sequencing showed that ahbA1 is a previously identified allele of the cell cycle regulator nimX. The ahbB1 hyperbranching mutant had an increased number of nuclei, was osmotically remedial and Calcofluor resistant. The ahbB gene is predicted to encode a novel protein that has homologues exclusively in filamentous fungi. The C-terminal domain of the predicted AhbB protein showed homology with the heme-binding domain of a cytochrome P450 protein and sequencing of the ahbB1 mutant allele showed that the lesion lies just before this putative heme-binding domain. The ahbB1 mutant showed increased sensitivity to the ergosterol biosynthesis inhibitor imidazole. Our results suggest a link between nuclear division and branching and a possible role for membrane synthesis in branching.